Olig2 is expressed late in human eosinophil development and controls Siglec-8 expression.
Oligodendrocyte transcription factor 2, a basic helix-loop-helix transcription factor that binds to E-box motifs, is known to have a key role in determining lineage specification of oligodendrocytes and motor neurons. In the present study, we report that oligodendrocyte transcription factor 2 is expressed in human eosinophils and involved in transcriptional activation of the gene encoding sialic acid binding immunoglobulin-like lectin 8 (Siglec-8), a late eosinophil-differentiation marker known to exert eosinophil apoptosis. When cord blood CD34+ hematopoietic stem cells differentiated toward eosinophils during a 24-d culture period, oligodendrocyte transcription factor 2 protein was expressed in cord blood eosinophils on d 24, a time when cord blood eosinophils are considered fully differentiated, whereas it was not detectable on d 18 or at earlier time points. Oligodendrocyte transcription factor 2 protein was also abundantly expressed in human peripheral-blood eosinophils but not in neutrophils, monocytes, lymphocytes, or cord blood mast cells. RNA sequencing analysis showed that numerous genes, especially those encoding eosinophil surface molecules, were highly up-regulated along with OLIG2 Among the genes examined, SIGLEC-8 messenger RNA and protein were markedly down-regulated in parallel with OLIG2 by an oligodendrocyte transcription factor 2 small interfering RNA or a short hairpin RNA, as evidenced by real-time polymerase chain reaction, fluorescence-activated cell sorting, and Western blot analyses. In reporter gene and chromatin immunoprecipitation experiments, an E-box in the first intron was found to stimulate SIGLEC-8 gene transcription and to bind oligodendrocyte transcription factor 2. Hence, at least one important aspect of eosinophil differentiation is regulated by oligodendrocyte transcription factor 2, a transcription factor that has not previously been reported, to our knowledge, in normal granulocytes.